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© - INRooucTION . T ¢

y Teaching as much as possible as quickly as possible and as’early as possible
© has been among the primary géals of caregivers of handicapped infants. The’
emphasis on serving children in infdncy is. confirmed in that 21% of the .
Burgau of Education for the Handicapped (BEH) demonstration and qutreach
programs -focus on children under 3 years of age (Hayden, 1979). 'In our
naive cognizance of the plasticity of the infant's central nervous system
and the beneficial effects of early intervention with infants manifesting
a variety of handicaps (Bobath, 1967; Bricker & Bricker, 1973; Downs, -1968;
Fraiberg, 1977; Hanson & Schwarz, 1978; Hayden & Haring, 197€; Hortdn, 1976;
Kaiser & Hayden, 1977), we spacial educators have focused our' energies on
~-narrowing the gap between the pérceived handicap and the perceived notion of
what is normal behavior. Primary caregivers tend to .get caught-up in this
enthusiasm-and; as a result, place more emphasis on task;accdmpTishﬁent
than on the acquisition and generalization of the concept behind the task.
~ The training activity, then, becomes.an end“in jtself, rather than one step
toward synthesizing discrete experiences into a knowledge base (Dunst, 1978b;
Robinson & Robinson, 1978). - This point is clearly -illustrated by examining .
the affects of parent intervention on the behavior of two handicapped infants.

*a

E

Case Studies

One parent, an energetic, dedicated mother of a 10 month old Down's syndFomé

child enrolled from the age of 2 weeks in an infant stimulation program, .
spent a deal of time training her child to perform.specific tasks which she
_ believed were important in enhancing her child's development. She worked
diligently to instruct her infant how to remove a cloth that covered a toy
- and how to pull a toy by a string. During an educational assessment, the
child successfully completed these specific tasks but couldn't demcnstrate
her understanding of how ohjects ave relatéd. Thus, the infant performéd the
simple motor respenses that she had practiced, but did-not associate such oh-
jects as cup and spoon or hat and head. When given this feedback, the mother
" 'showed anger and disappointment. Shé complained that the books didn't tell

‘her to put a hat on her head or to stir a spocn in-a cup.

b " Contrast this mother's coaching with that of a father of a 10 month
old myelomeningocele child. ‘Although the man was frustrated by his own limited
eighth grade education, he generated some ‘amazingly natural learning adventures
through play.. As his son watched, this ingenious father fostered the learning
of object permanence and causality concepts by alternately dropping his car
. keys into each shirt pocket.and then slowly pulling them out. Before long the
"'~ ‘youngster leéarned that although out of sight, the keys were still there. The
child delighted in retrieving the keys and handing them to his father sc the |
game could continue. ' C ' . ¢ -

-

In another %évoriteggamé,ithe father ‘covered his face with a diaper
during the changing process. The baby %bvedvtugging the diaper away and then
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returning it to his father. In these and otner spontaneous games, the child
was practicing a variety of experiences that facilitated his attainment of

the concept of-object permanence.

“Piayfjgwxheryofk of the Cihiid"

Too often, -we as educators forget Piaget's tenet that play is the work of
the child and that normal children learn incidentally from their experiences
in natural settings. Kaiser and Hayden (1977) pointed out that regardless
of the variations in eariy environments, "most babies learn the tasks of in- -
fancy with no more formal 'teathing' than goes on.in most households.-in
~ which a baby 1ives" (p. 9). When the opportunities provided.for learning
.- are inappropriately matched with the infant's level of readiness, -the learn-.
- er displays a behavioral repertoire of scattered-skill development. The
: irony is that infants: with handicaps are often dependent on adults.to bring
- thg@jexpériences and interactions they cannot self-initiate (Kaiser & Hayden,
1977). - : - ‘

L ’iggghabié Moment Concept - i S,

Educators of handicapped infants have repeatedly recdgnized the importance of
the. concept of the teachable moment or of critical Tearning periods (Bobath,
1967; Downs, 1968; Freedman, 1964; Hayden, 1979; Norris, Spaulding, & Brodie,
1957). The.premise behind the teachable moment is that there are certain®
stages during the child's development when his or her body and mind are most
ready to acquire a given.skill. x ot - ER

Norris, Spaulding, and Brodie (1957) discussed the importance of both
the timing of the learning and the opportunity available to develop & parti--
cularset of -behaviors. -When opportunities are available at the time of -
optimum -readiness, skills are rapidly acquired through trial‘and error and
subsequent practice. Assimilation and accommodation of any behavior is de- .
pendent on ‘a. varigty of experiences interpreted by intact sensory, motor,

- and organizdtional systams. When the-normal process of development of any
one:of these systems is interrupted, so<is.the delicate balance between :
readiness. to learn and opportunity to learn. The impact of such disequi-
1ibrium can have devastating effects on the learner. '

o It is feared that.the more time "that elapseés between the period. of maxi-
“ . mum physical and.mental readiness and-the opportunity to learn, the-greater -
the risk that the child may not acquire a given behavior. Not only may in- .
formation obtained through an impaired system be distorted, but if the
system is totally dysfunctional, the child may never acquire equivalent in--
* formation. Ever if:.the infant learns “through compensatory mechanisms--and
alternative modalities, the information accrued from the adapted system can
never ‘approximate the quantity or quality of data that would have-been per-
" ceived by .an intact modality. or processed by an efficient central nervous

L]
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P system Bur1r5 the sensorimotor.period DF déVe1opment the teachabie moment .
, ‘the cpportunity to develop funct1mna1 adaptive, linguistic, and motoric
1ndepenaeace are generally out of synchronlzat1gn for hand1capped ch11dren

_kgn1t1ve Deve1opmenta] Framework - .

A P1agetian, cDgn1t1ve dévelopmental framework (Dunst 1978b Uzg1r1s & Hunt
" 1975) provides a means for comparing developmental pattérns of normal and
handicapped infants. Research confirms that although the time and rate of
skill acquisition differs among handicapped-children, the sequence of deve?oP—
. ment remains constant. (For research on the deaf, see Best and Roberts, 1976;-
visually impaired, see Fieber, 1977; cerebral palsied, see Tessier, 1969; and
mentally retarded, see Kahn,1976; Kahn,, 1979; Silverstein, McLain; Brownless,
and Hubbell, 1976; and Weisz and Zigler, 1979. ) Piaget's (1952) concept of
decalage, the acquisition of some concepts on a leve] more advanced than others
Wadsworth, 1978) praovides a functional framework from whith to examine the
effects of missing the teachable-moment. - Dunst (1978b) provided & compre-
. hensive explanation of vertical and horizontal decalage and how they reTate to
: A~curr1cu1u development for handicapped infants. According .to Dunst,. the “con-
‘cept of .decalage distinguishes between "levels of aghievement (vert1ca] +de-'
calage) and areas of performance {horizontal decalage)" -(p. 31). Verticai de-
calage /achievement) is répresented by the six steps described by Piaget (1952)
while horizontal decalage {performance) is represented by the seven cognitive
t domETnS or branches eiabarated by Uzgiris-and Hunt (1975) (see Table 1)

R .
= ) . 3 &

LY. TABLE 1

i s . , LT
Comparison of Vertical and Horizontal Decalage

Vertical = . " Horizontal

Lo

through mental combinations

Stage : Use of reflexes 1. V1suaT pursu1t “and permanence
- .o o, w = of ijects : :
Stage: Il: Primary circular 2. Means-ends relationships
© . reactions, L ‘
- Stage III: Seccndaryﬂcircu1ar 3. Causality .. - -
o, - -reactions : o o "
, i o . _ 4. Behaviors relating tc objects -
Stage IV: Coordination of . o 7 o
© . .7 . secondary circular ' 5. - Construction objects_in space
:FeaﬁtiOﬂS’ = ‘ 7 7 T
: 6. Vocal imitation -
Stage V: Tertiary’ c1rcu13r . o L
. -reactions. 7. Gestural imitation .
Stage VI: Invention.of riew means :

L= -

59

g

el



=
.

= £ . . . - . : d
£y = . ® : * z H i ¥

. ] . -
3 . * . - .

. In order for development to proceed smoothly and in a consolidated ‘E
manner, the infant simultaneously should be learning skills across all.
branches of - cognitive schemés and within sequential levels of deve]opmenﬁ
"Each of the sensorimotor constructs (object permanence, causality,-etc.).
emerges through the identical six stage integration process represented by

. vertical dece]age yet not necessarily at the same rate of development"
(DuneL, 1978b:, p. '45). ‘When this sequential integration is 1gnored and -
artificial teech1ng situations are arranged in which emphasis is on the
design of isolated tasks, concept genere11zat1on and "learning how to 1eern

e are 1mpeded B 5

Pt ) : ' 'éi

SbEE1a1 educators -charged with the ‘responsibility of erreng1ng or -manag- -
“ing effective and functional learning environments should be aware of how in-
fants learn, what-can go wrong with the developmental process when an infant -
is hand1capped and when-and how to intervene with specific children in order L
-to .optimize the ‘match between readiness. and- _opportunity to Teern In -Summary, °
~what skills is the child ready to acquiré?. How many different "incidental" i
ways ‘can the skills be presented? How can one teach the. infant-to compensate
for sensory or mental deficits? Has the child generalized the skill to dif-
ferent 5t1mu11 ‘and environments?- Only when each of these variables has been
addreeeed can one ensure that the teaehab1e mement has arr1Ved CoC .

. ' # ]
' VISUAL PURSUIT AND PERMQNENCE%OF DBJECTS

i V1eue1 pursuit and the permanence ef ebaecte js initiated when the: ch11d

fixates his or her gaze on lights, faces, and other objects.” In time, the
discovery is.made that the world is a pérmanent place and that things con-
. tinue to exist even when the child does not see them. -As 1oek1ng progresses
to ‘tracking the movement of objects through various positions in space, the
child learns to anticipate the point of reappearance of -an object. Children
- also learn that ebjeete do not always look the same. Shape and color may
change as the object is viewed from different ang]ee An object that has
been tracked to-its point of rest can normally be retrieved when- it is hidden
or partially hidden under one or more barriers. A child who has internalized
this concept is able to search eyetemet1ee]1y for toys and other objects’ net
seen fer a eerled of . t1me. o . _ .

;.: ;v ‘L | " © Blind Infants | = o 'i o

*For the b11nd 1nfant, the progrees1en of object permanence is arrested in the
initial phase of gazing and looking. The child with severe visual 11m1tat1one
may be unablé to orient to 1ight sources, much less track an object-in a 1800
arc.' The partically sighted child may not perceive all the details or dimen- -
¢ sions of an object. If a child has a distorted perception of an object in its
. entirety, ‘then recognition .of it when it is only partially visible will be a "
problem.” A visually impaired child who is unable . to track an object as it -
maves threugh space. will not know that the abgect hae d1seppeared,_much less

. B

o



- where it has'qone. Therefcre, the»ab11%ty to proaect where an iject w111

e

reappear s not developed. The blind infant ‘has no way of knowing ‘that a
toy still exists once it is removed from his.or her-grasp, and therefore:

‘ there 'is no reasonto search for it. .lLack of-vision as-‘an-integrator of

sound and touch complicates and pro]ongs the deveiopmefit of the infant's - 5 %

-aundérstand1ng that -he or she can ma1nta1n contact with the world.. Y

Table 2 summar1zes the dﬂvelapmenta1 progress1on of an’ 1nFant who does . .
not have V1s1an to he]p 1ntegrate auditory, and. tact11€ 1nputs (Fra1Berg, 1977).

Cantrary to popu?ar mﬁsconceptlans that aud1t1an automat1€a]]y com-.-
pensates’ for 'a blind child's lack of sight, Fraiberg (1977) showed that

. sound is not used to locate objects-until the last quarter ‘of .the first year. .. Y

-

‘Not, on?y may the conceptiof object permanence be delayed as much as a:year in..

“the bTind.child (Warren,”1977), but independent movement into-space’ will~also-
~ lag behind ,expected norms. -Adelson and Fraiberg (1974) discovered that until

75.5-3

blind infants learn to reach:for objects on’the basis of sound cues alone,?

they do not creep or walk independently, which means a 4 to 7 month délay in .-
locomotion skills.* Even at this. stage, the blind child has passed a teach-. |
able moment, and the-effects are seen in delayed integration of movement: and

auditory schemes for reach1ng, mainta1n1ng cgntact with p]easurab]e input,. e
dnd for 1ndependent mab1]1ty c o . T L
nh - = o - R - =

- e, i ' ; " yi \K
s v L QoWn's Syndrome: Infants |

e ’ - = = .

Fantz Fagan3 and M1randa (1975) found that the visual deve1opment of Down's
syndrnme infants para]]e]s that of normal infant$ with regard ta gaze fixa-: _
tion;.maturation of e1ementary optical, ocuTDmotor, and ‘neural mechanisms for S
pattern recognition; and visual motor response. *Characteristic of the Down's" ) :
infants; however,.is de]ayed development -of preFerencs for certain types of . .
visual® pattnrns Down's infants develop_a preference for curved pattenp o :
(e.g., bull's eye) 2.to 4 weeks later than normal infants. .Preference for

navel st1mu]1 over familiar ‘'stimuli appears. in normal ,infants' at 13 weeks , _
but Down's infants do not‘show, this preference until* 24" weeks . Photographsi _ ,
are preferred ‘over a schematic face presentation by normal. infants’ at 5. -
months; whereas the Down's infants' preference for photﬁgraphs 1ags 2 to 4 oo '
months: In a similar vein, the Fantz, et al:»study- (1975) pointed -out that ., o

“normal ‘infants of 5 months demonstrate recognition memory for face’photo-

graphs while Down's infants of 17 to 29 weeks still do naot display this be- "
havior. Fagan (1978) implied thatthis recognition -deficit represents more - -

’,than ‘just difficulty with visual functioning and supparts ear11er Hypothese : '~-x;'

in Down's. Tnfdntsi Eeqause recogn1t1on of variables, such as "depth cues,
br1ghtness,ﬁand texture gradients is highly dependent’ on the integration of
experiences, this early lag in’ V1sua1 perceptua] development: is though to - o
_offer a clue to the slowing of progress in the year old Down"s infant as he- .o
“or she approaches object permanence tasks of increasing cgmp1ex1ty (Fantz, a
Fagan,_& M1randa, 1975) Furthermore, Fagan (19728) praposed that Down' 'S

— e . % I -,A':é

-(Fantz, et al., 1975) that perceptual cognitive development may ‘be retarded’ " \\
7 - B '




" infants' failure to recognize and'develop preference for a face phciograph
implies retardation of social recognition as well as’of perceptual cognitive
processes. (See also Cicchetti & Stroufe, 1976.)

LS

* Autistic Infants

~ If the construct of permanence develops with gazing behavior, the autistic
~ child's inability to modulate sensory input, particularly visual stimuli, may
interfere with his or her cognitive readiness to develop early memory. Ornitz
and Rivto (1976) observed that autistic children often appear unaware of new
persons .or objects in their- environments, although Rutter and Schopler (1978)
positéd that gaze behavior is' not absent, but the way.in which it is used
~ often reflects: lack of interest and/or avoidance.  Superficial or inconsistent
visual pursuit may keep the child from anticipating the reappearance of objects
_ and thereby may impede the development of systematic and organized search -
, ~ -« strategies.  Rutter and Schopler pointed out that when the autistic infant
jfails to follow his mother through the house as sheconducts her daily activities,
e the -tedchable-moment-may be missed for establishing organized memory traces.

Cerebral Palsiéd Infants

A number of severe deficits associated with cerebral palsy can interfere with
; .the development of object permanence: ‘The infant's gaze may be tied'to his
“or her retention of a tonic neck reflex; therefore pursuit across. the midline, "
-either vertically or horizontally, may be restricted. Athetoid. infants fre-
quently lack the .postural fixation necessary for steady gaze and controlled
" yisual pursuit. Visual field defects such as hemianopsia may greVQnt the -
cerebral palsied infant from maintaining pursuit through a 180" arc and: from
fixating the ‘point of disappearance and reappearance of a displaced object.
“Severe upper limb involvement may keep the infant from confirming the anti-
_cipated location of a displaced object since he or she cannot ‘physically re-
move the barrier obstructing the object. Physical limitations interfere with
the teachable moment for integrating visual and motor information. Such be- =
haviors as tracking and retracing the path of travel of a desired object are
critical to the development of efficient information storage and retrieval
systens. : -

_ .. DEVELOPMENT OF MEANS-ENDS RELATIONSHIPS

As the-infant engages in handwatching behavior, the stage is set for the
development of means-ends relationships.. As the child begins reaching for
.things, the realization dawns that the hand can be used as a tool to obtain
desired ‘ends. Through exploration with the environment, children .learn to
appreciate the use of other objects as intermediate agents for procuring
objects beyond.their reach. It is in this domain that goal directed be-

.. haviors, foresight, and. eye=hand integration abilities emerge.

714
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Bifngfinfaﬂti

Because blind infants do not even see their hands, much less objects beyond
them, there is naturally a' failure to understand the potential use of hands

as tools for obtaining objects (see Table 2). The gap in the integration
of eye and hand continues to broaden as. the blind child is faced with the

‘problem of obtaining things beyond reach. If the child cannot see the re-

lationship of a support or an intermediate object such as a string or a

" stick to the means of reaching a toy, how will this child understand its =

role in the acquisition.of the desired goal?

The effects created by waving the hands before the eyes in the pre-
sence of a 1ight source are so intriguing to many visually impaired-multiply
handicapped, deaf-blind, autistic, and severely mentally retarded children

that they never progress’ to extending their hands for exploration and mani-
_pulation. Instead, this group of children fixate on a self stimulatory Tevel

rather.than realizing the hand's potential as a means to an end.

: Eiin&'andzmany partially sightéd!chi1drén Tack the ability to compare _
and contrast visual information and to receive accurate -visual feedback from

" trial and error manipulations. This loss of integrity of the visual-motor
 system may delay- the process of thinking prior to acting and interfere with

the development of foresight and sequential planning behaviors. .According
to Reynell (1978), blind children's cognitive processes begin to parallel

those of their sighted peers around the age of 3 or 4 years, when intel-

lectual understanding begins to take the placer of visual perceptual Tearn- .

ing. Significant in Reynell's statement .is that normally developing blind
children do close the gaps that accrue in the early stages of learning when.
they. are "able to use intellectual means to transcend perceptual learning.

"~ (and) find ways around visual difficulties" (p. 297). ‘The visually handi-

capped infant with additional handicapping impairments may, however, never ' -
discover these.ways. ; ' L : . :

" Cerebral Palsied Infants IR

“The cerebral palsied child's reténtion of primitive reflexes interferes with

dissociated eye and upper extremity movements. It is not unusual for the

child who retains the asymmetrical tonic reflex (Figure 1) to be unable to

deviate his or her gaze from its fixed position in 'the.direction of the face

"side of the reflex:. These individuals may never achieve vertical gaze or be

able to cross midline with their eyes. Physical handicaps also prevent these
children from extending their reach for things or pull toys toward their mid=
Tine. : I L ' o , ’

UnTeSé»;hi1dren with uﬁper unilateral or bilateral amputation are taught



FIGURE 1. Asymmetrical :Tcﬁ_ic-Neck Reflex.
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compensatory patterns of reaching with prosthetic devices or with.their feet,
- - they will have no means of reaching, grasping, or pulling objects. How ironic
) that before children can be taught to use devices such as cable hooks, they
must first be cognizant of the utility of the. tool concept and understand
that an intermediate object cén be used as 'an extension of themselves for the

Y - A

purpose of ‘acquiring what is wanted.

~ When the teachable moment occurs Fori%ntegratiﬁg seeing with teaching
and grasping for problem‘solving, the sensory and physically impaired child's
body and the mentally retarded child's mind are not ready to assimilate ‘ .
these schemas for problem solving and for the development of efficient pre-
- hensile abilities. A : :

CAUSALITY . .

Causality is the basis for the development of communication. It éeveTaps

from a child's desire to retain pleasurable stimuli and progresseé\as the

child's desire to retain pleasurable stimuli and progresses as the child .

anticipates events associated with specific actions and objects(Fieber, 1977).
- Initially, the child actively attempts to make interesting spectacles reoccur

by engaging in familiar swiping, waving, Kicking; and bouncing strategies.

eeeee-(Quegticognizant. that he or she is responsible for-the pl easurable-results .

obtained from certain motor behaviors, the child anticipates future occur-
rence of these events, for example the appearance of mother. and: the nipple
. or bottle with his or her cry. -As children progress in the-development of
causality, they begin to employ specific vocal or gestural procedures to’
direct adults. to continue pleasurable events. . Through these early communi-
cative signals, the child begins to perceive how certain behaviors elicit
desired reactions from others. The child-learns that upon waving his or her
" arms up and down at the termination of an intriguing event created by the
‘adult, or bouncing up and down at the termination of a game of "horsie,"
the .adult is 1ikely to interpret these actions as a request for more of the
same. As the child continues to interact with the environment, he or she
‘begins to acquire an:array of vocalizations and gestures that are selectively
applied in specific contexts in order to .achieve a desired result. Aware of
this ability to initiate actions and to cause others to perform desired be-
- haviors, -the child bedins to seek out the causal agent for a variety of occur-
" ‘rences such as activating toys, opening doors, and so on. " ) .

_ Causality 1s perhaps the most vulnerable,” the least understood, and
.. the most-difficult cognitive domain in which to help parents learn effective
‘intervention strategies. Parents of blind children must learn to react:.to
. the subtleties of hand movements and body. postures, while parents of seriously -
physically handicapped infants must be closely attuned to the infant's eyes

and changes in postural 'tone. .

. The body posture and facial expressions of the deaf child, as well as
 communicative context, govern how parents interpret and rezpond to the deaf

-
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infant's behavior. Timing and quality of response are critical elements for
parents who are trying to foster communication in severely/profouhdly mental-
1y retarded infants. The majority of these handicapped children are Tikely
-to be seriously delayed in -making the connection between their behavior and
~its effect on the environment. e ‘

1

Blind Infants

Visually impaired'or blind. children who do not observe their hands ‘or feet.

- and who have passed the most optimum time for combining hearing with directed

" ‘reach will be delayed in developing.the concept of causality. Blind children

fail to perceive themselves as causal agents-in-activating toys or other
objects and-instead become dependent on others for stimulation. This early -
- distruption in visually handicapped childrens' cause-effect relationships may
- play a-significant role in the passive attitudes frequently observed in this
. population. C o " :

a

Deaf and Deaf:E]ind Infants

Care must be taken to provide deaf infants with visible results for goal
directed efforts.and to minimiZe the number of toys that produce only audible
feedback. Deaf-blind_children_face double jeopardy since their perceptions -

of auditory and visual feedback may be distorted, if perceived at™all.™ These - -
children may be unaware that anything can occur as a result of their behavior,
and thus may not be motivated to repeat vocal-or manipulative behaviors.

- Physically Handicapped Infants -

Physically handicapped childrens' dinvolvement may be too severe to permit. = -.
any manipulation of .the environment. These children, then, Tack the ex- o

perience and opportunities needed to realize their potential as initiators.

of-events. .Cerebral palsied‘infants' attempts to initiate an action may

result in abnormal postures.or grimaces-that may be misinterpreted as -

. gestures of protest or resistance. S ' :

w-§gVeréiy/Pro?éUdey,Handi:gppgd Infants ©

- Profoundly handicapped infants' levels of arousal may be so depressed that ~
they are oblivious to their surroundings and any possibility to effect
".change. Webb (1969)-contended that: : X

Some .of these profoundly. retarded children may be so inert

that they give no apparent response to stimuli. Other

brain- injured youngsters seem to-withdraw actively into

autistic shells. Both situations seriously disrupt the

- normal development of ‘recognizing pleasant and unpieasant.

18
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- stimuli, remembering past exposures to them and exercising -
_ discrimination in anticipating or avoiding future contacts
with them. Without the ability to respond and respond
selectively, profoundly retarded individuals cannot act _
with much.preconceived or even jmmediate jntentionality (p. 283).

.« A11 of these children have passed, the teachable moment for understand-
ing that movement can be used for a variety of purposes, from discovery and:

“problem solving. to play and ‘communication. .

CDNSTRUCT?GN OF OBJECTS IN S

The first opportunity the infant has to integrate visual and auditory pro- .
cesses .in order to perform cognitively occurs in the domain of construction -

°  of objects in space (Stephens, 1968). It is in this domain that the child -
.. begins to understand relationships in space. A firm. conceptual "base in :
-+ spatial constructs enables, the toddler to begin to order events in the day,
to search_for objects and people associated with specific locales, and to - |

attend to size, number, and time.. . -~ = -, )
'Emerging control over eye muscles and head control allows the infant |
..to.glance alternately at_ two stimuli_and to visually localize sound sources.
As the infant demonstrates an.interest in the movement of objects, he or s
she follows the path of a toy.as it topples from-the highchair tray. Later 1.
~ the infant expands and confirms this concept of gravity with repeated tosses
.. 'of-bottles, green beans, and other tidbits. As the toddler moves out-in. .
. space and.explores, he or she learns that an object is the same regardless .
of its position in space: the bottle can be identified even if Just the
bottom is visible, a cup turned upside down is still something from which to
.drink. Later the toddler begins to organizé these perceptions and experi-
ments by combining two or more objects; for example releaseing pebbles into
. jars, stirring spoons-in cups, and banging spoons.on:pans. -From experiences
" like filling and dumping pails of sand, an awareness grows of the relation-
“.ship among size,” number, and space. The child learns there is only so much:
space to be filled before a container overflows. Attention td this spatial
-concept enhances the toddler's skill of organizing and orienting objects. in .
order to balance one upon another. -Moving in, around, over, and under .
spaces to retrieve balls, chase the family pet, and retreive an out of reach
object not. only teaches the child about his or her body, but also establishes
‘the groundwork for basic positional and relational concepts. ‘

- Multiply Handigggpédfinjaﬂti

‘The sequence for developing the concept of space in multiply handicapped -

children will- depend on the: nature of -the handicaps and:their concomitant .

experiential gaps. A fragmented selection of Jlearning experiences may also
contribute to a scattered array of skill development often-seen.in.multiply
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handicapped ch11dren (F1eber 1977). Tra1n1ng act1V1tTES that are based~
on a naive understanding of the developmental sequence.of 5pat131 “and
quantitative reasoning can be responsible .for significant learning gaps.
For example, pegboards, block stacking, and’ container play behaviors are
.among the -more popular fine motor activities conducted simultanécusly in .
classrooms for multiply handicapped and severely/profoundly handicapp€d -

. children. While :students  succeed in mastering the .rote magipulative -

- skills for such tasks, they.may fail to Tearn the concepts upon.which -
. these. activities are based. Early pegboard play -offers the infant the |
Qppartun1ty to explore space, and container play teaches the infant’ that .
space 15 def1nab1e Bﬂth 1earn1ng exper1en¢es are prerequ151tes fnr underf_
1ng to a 11m1ted amqunt of space CIs it any wonder then, that the ch11d
who has learned these skills strictly by rote kinesthetic- propr19cept1ve
‘ feedback, exper1ences d1fF1cuTty 1n pragress1ng to concepts of size and

: number? ' S _ R

Deafzbiind'and aut1stic iﬁdividua1sahave'particu1arlﬁ56biems in
. developing the concept of-space. Their sensory impairments impede inte-
grat1on of physical and exper1ent1a1 events during cr1t1ca1 1earn1ng per1ads

=

- o S Autistic Infants

D1sturbanges of percept1on have been conisidered an 1ntr1ns1c Féature of the,
aust15t1c behavioral syfdrome (Rutter & Schopler, 1978). Unable to modulate
both “internal.and external sensory input, autistic children undergo™alter-
.-Nating -behavior states: of hyper and hypo responsiveness: to auditory: and visual
© stimuli (Ornitz & Rivto, 1976)= Table'3 lists behaviors: re5u1t1ng from -
fau]ty moduTat1Qn of senscry input. (Rutter and Schop1er, 1978). =

Aceordwng ta Schap]er (1956), aat1st1c $h11dren favor tﬂuch, sme]l, and
taste over vision and hearing: These children have been observed to exhibit
. fewer eye movenients ‘and to spend less time actually lookirg at things than-
‘do nonautistic children. They are also h1gh]y dependent on motor feedback
“ for interpretation of perceptions (Ornitz & Rivto, 1976). The critical
learning periods for visual discrimination, aud1tury localization, and
"visual-auditory association are: 1nterrupted in the autistic child as a re-
sult of .the inability to direct and integrate the sensory.systems that
cantro] attend1ng, mod1fy1ng, and 1nterpret1ng env1ronmenta1 stlmu11

N T Deaf B11nd ‘Infants

Deaf-b11nd 1nfants ah111ty ta fDrm a concept of. DbJECtS in relation to their
surroundings.will depend on .the nature and severity of the handicap. Visual
f1e1d deficits.may keep the_infant. from following the path of an object as
it falls or as it moves undén‘ur ‘behind some barrier, A deaf-blind infant
“who has no.clues as to where a 1ost ‘toy has d1sappeared will not attempt.to

& :




JTABLE 3.

o Fercentages of* 74 Autistic Children with
\g.;-v : D1sturbances of the Mudu]at1cn of Sensory lnput

- o " .* Disturbance? % . Number of ©°  Percent with
= P _ children®  ©  symptom" .’

- *Ignored or failed to réspoﬁd'to sounds = . 70 .71

*Excess1ve1y watched the mot1ans Qf : . o
hands or f1ngers , - o 7 73 - 71

7“'*Stared into space as if seeing - - L
- something-that was nat there -~ . 73 . 64

- Preoccupied with things that -spin ,- SR & PRI
»_Pr&éﬂghpied with the feel aféfhings . T2, ;A 53

=T et objécts fall out of hands as if o ‘ -
: © _° + they did not exist .~ : - ° 70 .. 53

‘Precccupiéd with scratch1ng surfaces o : . L
and 11sten1ng to“the sound B R -

‘;*Ag1tated at ‘being taken ta ‘hew p]a;es ‘:- 73 48
"wlf*Agitated by Tauﬂ noises fh‘; e o T a2 )

e aEntr1es preceded by an aster1sk represent VEr1ablas used for ass1gn1ng

o= -7 - autism-scores.

' . bThe ‘number of children varies and is less’ than 74 since some of the -
parents d1d not answer some af the quest1cns Dn the c11n1ca1 h15tcry

o Tékeh,framiRutté?; M » & Schap]er E. Au£1sm A reappra1sa1 af chceptSE>
~and treatment. ,NEW,YDFK, P1enum Press, 1978. - : . : .
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gngage in search behavior.:” Lack of-integration between vision and move-
ment.will also surface in-the deaf-blind child's: fau1ty depth perception
- and lack of skill in games such as ball rolling and catch. This child's
* ability-to.orient to"a sound .source, to Jocate an Qbaect by the sound
° made as it strikes a surFace, and to associate familiar noises with their

sources and 1ocat1ons will depend on “the, seVer1ty of the hearing loss. .
Table 4-provides a. QUﬁde11ne to the types .of aud1torv 1nput that can bé L
perce1ved at various hearing thresholds., : . e

N Knnw1edge of the deve1opmenta1 progre551on of . sound 1@5311zaf1on is

1mpékat1ve when trying to decide whether a child's responses to sound S e

© % stimuli indicate a hearing impairment or a mental deficiency. " It is also .
necessary ‘to understand this progression when teaching a v1sua11y impaired

~ child td find an object by its sound cue. Table 5 outlines the deve1apment=

a] Sequence Df saund 1oha11zat1on (Northern & Downs, 1978)

. L

o 7._ yf , Infants w1thﬂMDtar D1sab111t1es

“ The reflex system of the cerebra1 pa1s1ed infant may prevent the" ch11d frnm
shifting gaze, turning toward sound sources, or tracking. dbjects that fall
or roll out of sight. The d1sab1l1ty mdy also prevent the child from making
the movements necessary to retrieve these objects. An infant with disabled -
or absent arms or legs is likely to have a difficult time forming healthy

¢ - body images and understanding body relationships. This child must first

learn how-to-relate-his-or-her body-to- externa] 5t1mu11abeforeu1earn1ng ta
1ntegrate ubaects in p1ax . S
: LT The ataxic and myeTomen1ngaca1e ch11d both of whgm d1sp1ay v1suaT-
. perceptuai disturbarices, may encounter difficulty in forming -three-dimensional -
images ‘and in perceiving objects as being the same when viewed from different
: or unusual spatial perspective (Langley, 1979). Similarly,.the realization -~ ..
_may never-occur to the blind child that the flat, smooth surface being pattedf
- js ‘the back of the Busy Box. When the-teachable moment comes.for exploring =
_ objects*in space, children with sensory’impairments have not made enough -
observations’ to'allew them ta adapt to a different:modality for orientation, -
“mobility, and>communication.  Physically impaired and multihandicapped child-
. ren, who have also failed to observe :the full range of. properties 'of .objects,:
'miss the-time when their neurological system is prepared to integrate move--
ment and sensory experiences. : This. foundation is needed in preparation for
recognizing the functional or1entat1on of abjects and too]s for prab1em : ’
SGIV1n§ and activation. , ,

BEHAVIORS REl ATING TO DBJECTS e

The ab111ty to’ caard1nate and 1ntegrate see1ng, hear1ng, suck1ng, ‘anid grasp-
"ing enables developing infants. to relate to objects, learn their. names, and
eventual]y, represent thesé objects and:their actions in symbolic play. In-
fants suck the1r thumbs , br1ng their hands before their eyés, and shake

E
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Misunderstands even Toud
clear speach,

Misunderstands soff speech. . .

v_Misunderstendsvordinary speech,

~+ Clear speech-and careful pnsitien1hg
’. in cTass may be-all that 1s neeesssny

“Some understanding of speech and

language can be learned. through
the use of amp1ifieatien .

The re51dual hear1ng shauld be .

© " helpful in perceiving voue] sounds,

voice quality, accent, rythm, and

K inflection patterns: through the use

of amplification, but correct language

i and speech cannot be Tearned W1thnut
spec1e] tEChHTQlES | ss= .

;gtemplete
Taken from Hult, K S § Reyne]l 7, Assessment nf cerebre] palsy, Ve]eme I1..

tlear speach and shouts. -

Very Toud shout not heard

o T A T T G s el

can perheps profit by 1istening far

‘rhythmic patterns ncluding word and

sentence stress, accent and inflection.

 This limited: residual hearsng is.of

greatest use in maintaining geneea1

-

environmental contact rather than in ~

. any direct relation to acquisition of

language ‘or speech |

NFER, Pub11sh1ng, 1967
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“-'a:Signgls canﬁnt locate above or

below h1m/her

"D1rect1y Tacates 4a sgund source to =

the s1de and 1nd1rect1y below h1m/her;f

side and d1rect1y be]cw

LGCETiZES-d1TEEt1YMSOUHd slgnals to .

the s1de apd beluw, 1nd1rect1y above

La:a11zes sound s1gnal on S1des,
* beloy ,- gnd above

- Lacates d1rect1y a saund s1gnal at

. 311 ang]eﬁf
. ﬂ -77 i . f‘é’f
Taken from Nurthérn, J L, § Downs M" P Hear1ng 1n ch11dren
Second ed1t1an _ Ea1t1mcre, Md +” w11]1ams & w11k1ns CD )
1978 _ ,
.‘;; ;\r‘ ’ &
S . o p : )
T - ' Ei_égfivm' % . 2
6% 2 o 17 & R o

"=D1rect1y locates sound saurce to’ the*' B

-



*f'&r;,;

rattles as part of their oral, visual, and auditorial gx%]orntions In
manipulating various toys the infant Tearns to discrimfnate which be-
havioral schemes to .apply to specific.toys. The discovery of the propert-
ies-of objects helps in the infant's construction of what to do with them.
Soft, squeaky toys are for squeezing; elongated, hard toys with things in-
side are for shaking. - Once children understand the functions of objects
and how to use them, -they can acquire labels to represent them. Next, the
infant' becomes, 1nterested in showing objects to adults and in finding these
things as they are named. As children learn through their play that some ]
objects receive action and that others cause action, they begin to -establish
the groundwork for subject-predicate utterances. As the discover is made -
that various types of objects share the same attributes, the child begins

to discriminate and associate new.and. 51m11ar characteristics for classifi-
cation and genera11zat10n skills. .

ind I fants

: ;Having already passed the most optimum time for deve?op1n§ behaviors that

- depend on vision and movement, the blind child is delayed even further at
the stage of recognition and exp]orat1on Fra11berg, Smith, and Adelson
(1969) emphasiZed that the blind child Tives in a world of accidental en-
counters with things that materialize out of nowhere. At 8 months, the
blind child who hears a sound he or she has learned to associate with a
preferred toy will open and close his or her hand in anticipation of ‘the
toy. But, the blind child does not offer or show toys to adults, and thus,
no Faundation is. laid for 1n1t1at1ng 1nteract1ans with GthEPS

: Cnncomftant1y, apportunifﬁes to acquire and expand vocabulary are also
1imited, since the blind child“is almost totally dependent on others. to

.experience novel objects and to associate labels with tactile input. Limit-
ed in independent mobility until approximately 19 months. the blind child is -
not able to explore various rooms of the hcuse, to touch objects of-interest,
and to have them labeled. Unless the blind child is taught systematic scan-

E ning and exploration strategies, the similarities between objects and the -

ability-to make généra11zat1ans may not develop. The absence of visual
opportunities to-associate tagtua1 properties with aud1tcry input oFten leads
to meaningless rote verba11zat10n A

sound and .touch 1* the ncrma] child pr1or to 4 months of age (FraTberg, 1977).
Frailbérg,-Siegel, and Gibson (1966) cited evidence that the blind child may.
" lag 6-to 8 months behind thé sighted child in the integration of tactile and

o auditgry schemas. Since the blind child cannot perceive:Tlarge objects as in-

- tegrated wholes, the child.may become confused over the mearning of words.

This child may feel four legs,. fur, and something that moves, but is it a .
dog, a cat, or a-rabbit? The ch11d s images may be d1stnrted and his or her
‘perceptions may not match-previous conceptual data. The most significant i
- “divergence from the sighted child in, the development of object concept occurs

‘ araund the F1rst quarter of the secand year (Fra11berg, Sm1th & Ade]scn, 1969)-

e 8.



Yarn and furry objects were the least preferired, while there were negligible .
difference in preferences for temperature and textures as ‘represented by
sand, wood,- a nerf ball, and a brush. Danella hypothesized that Tight

touch (yarn and fur) may be threatening to tactually defensive children - -
and may elicit avoidance and withdrawal while vibratory effects relate to
pressgre and proprioception and may facilitate integration of incoming
stimuli. ' _

Neurologically impaired infants may manifest astereognosis, which is « -
an inability to récognize objects that are placed in the hands. While the
presence of-the object may be perceived, the child cannot discriminate
attributes of size, texture, temperature, or shape. Cerebral palsied

“children may have reflexes that prevent them from grasing and exploring
objects, either visually or orally. Although 1imb deficient children can
see and orally explore toys, the presence of prosthetic appliances will
prevent tactual input as well as normal proprioceptive feedback.

 Thus, when the teachable moment occurs for integrating sensory and -
motor input’ for concept formation, language development, and reasoning,
faulty sensory feedback mechanisms interfers with the match between readi-
ness .and opportunity to acquire needed behaviors. The most obvious effects
_are seen in the severe generalization deficits and language delays in multi-
handicapped blind children, autistic children, and severely mentally retard-
ed. youngsters. ‘ ‘ -

-IMITATION

The development of imitation emerges in two forms: vocal and gestural. Early
vocal patterhs are used to convey levels of contentment and are expressed in
cries and coos. As the infant's interest in vocalization increases, the
iistener can detect a differentiation of vowel and consonant sounds. The
infant indicates recognition of sounds he or she has produced by vocalizing

or increasing bodily activity, a form of pre or pseudoimitation activity.
Later, as the child's maturational processes develop, more control over
auditory and vocal mechanisms becomes possible and the child learns to o
imitate familiar sound patterns and words, modify familiar sounds, and finally
generate unfamiliar sound patterns and movel words.

Gestural imitation follows a similar progession. First developed are
simple, gross motor imitations of behaviors the child already has within his.
or her repertoire, followed by imitations of a variation on the motor pattern
the child can perform. For example, if the child has been observed to wave
his or her arms up and down, the caregiver may try to elicit imitation of
waving a rattle up and down. Imitations of novel gestures the child can see
himself or herself perform, such as banging two cups together or using the
hand as a puppet (Dunset, 1978b), are the next to be acquired. As children
become proficient in imitative abilities; they-can imitate novel gestures
which they cannot observe, such as tugging on their ears or clapping hands

- behind their back. A favorite such behavior of handicapped infants at this

19.




-orﬁprOpriDceptiverinputsg(@rnitz & Rivto, 1976).

'Fraiberg, et al. reported that for the blind child, represeﬁtatians of real-

Tife objects (baby dolls, toy cars) may have no meaning until 4 te 5 years
of age. ‘ .

Deaf-Blind and Autistic Infants

Commonalities exist between deaf-blind and autistic children in their approach
to objects and initial object interactions. Both groups of children will use

sobjects for self stimulation if not provided with opportunities-for. approp-

riate interaction and exploration in a functional context. The child's task
at this stage is to generalize function across a variety of common but dis-

similar attributes (e.g., big spoon,.1ittle spoon, white spoon, silver spoon,

plastic spoon, metal spoon), settings, environments, and temporal relation-
ships. - Deaf-blind children who function at infantile levels often remain

centered on their own bodies, engaging in.light flicking, body rocking, and
tapping or flicking objects or-fingers before their eyes or against their

mouths or tongues.

The autistic child's poor cohtro] of sensory input inhibits integrat-

“ion of early behavioral events and interrupts the normal sensory motor feed-
. back process needed for more complex behaviors. Autistic children.may ex-
hibit no startle response to sudden, Toud noises. They may be delayed in

responding to visualj auditory; or tactile stimuli. Such children may walk

into objects, ignore toys placed in their hands, and/or show no response to

pain (Ornitz & Rivto, 1976). ~On other occasions, the same autistic children
may actively seek out tactile stimuli by rubbing textures, scratching surfaces, -

- or inducing vertibular and proprioceptive feedback by whirling, spinning, and
-rocking. In hyperresponsive states, autistic children may exhibit distress -

and avoidance reactions to unusually textured foods, to changes in illumin-
ation, to sounds such as sirens or vacuum cleaners, and to imposed vestibular

Intense attachments to specific objects, specific attributes (corners,
tins, textures), and specific patterns of sameness often occur among autistic -
children. "Usually these attachments persist in spite of extreme distort-
jons in the size or shape of the object, so that the function of the object
is irrelevant to the attachment” (Rutter, 1978, p. 12). Such rigid, stereo-
typed behavioral reactions to objects limit the autistic child's concept

.formation, coding, and categorization processes.

Multiply Handicapped Infants

Danella (1973) investigated the tactile preference in multiply handicapped

- children. MWhile her research focused primarily on mentally retarded children
..exhibiting additional hearing and vision impairments, Danella's findings have

jmplications for other severely impaired Tearners. Among a set of nine ob-

jects selected to represent tactile gqualities of temperature, texture, .
“'vibration, and density, vibration was significantly the most preferred quality.

2@28-
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Yarn and furry objects were the least preferred, while there were negligible

differences in preferences for temperature and textures as represented by

sand, wood, a nerf ball, and a brush. Danella hypothesized that 1ight touch

(yarn and fur) may be threatening to tactually defensive children and may

-—-alicit-avoidance-and-withdrawal .while vibratory_ effects relate to pressure
and proprioception and may facilitate integration of incoming stimuli.

inability to recognize objects that are placed in the hands. While the
presence of the object may be perceived, the child cannot discriminate attributes
of size, teéxture, temperature, or- shape. Cerebral palsied children may have
reflexes that prevent them from grasping and exploring objects, eithér visually
- or orally. Although 1imb deficient cﬁ?1dren can see and orally explore toys,
- the presence of prosthetic appliances will prevent tactual input as well as
normal proprioceptive feedback. o

NeuraToQicaTiy impaired infants may manifest astereognosis, which is an

Thus, when the teachable moment occurs for integrating sensory and motor
input for concept formation, langiage development, and reasoning, faulty
sensory feedback mechanisms interfere with the match between readiness and
opportunity to acquire needed behaviors. The most obvious effects are seen
in the severe generalization deficits and language delays in muTtihandicapped
blind children, authistic children, and severely mentally retarded youngsters.

IMITATION -

'The development of imitation emerges in two forms: vocal and gestural. Early
vocal patterns are used to convey levels of contentment end are expressed in.
cries and coos. As the infant's interest in vocalization increases, the
listener can detect a differentiation of vowel and consorant sounds. The

- infant indicates recognition of sounds he or she has produced by vocalizing
or increasing bodily activity, a form of pre- or pseudo-imitation activities.
Later, as the child's maturational processes develop, more control over i
auditory and vocal mechanisms becomes possible and the child lezarns to.imitate
familiar sound patterns and words, modify familiar sounds, and finally generate

unfamiliar sound patterns and novel words.

Gestural imitation follows a similar progression. .First developed are
simple, gross motor imitations of behaviors the child already has within his
or her repertoire, followed by imitations of a variation on the motor pattern
the child can perform. For example, if the child has been observed to wave

- his or her arms up and down, the caregiver may try to elicit imitation of
waving a rattle up and down. Imitations of novel gestures the child can see
himself or herself perform, such as banging two cups together or using. the
hand as a puppet (Dunst, 1978D), are the next to be acquired. As children
become proficient!in imitative abilities, they can imitate novel gestures
which they cannot observe, such as tugging on their ears or clapping hands
behind their back. ' A favorite such behavior of handicapped infants at this
level is to use the nose as a "push-button" to beep (Dunst, 19780). As

toddlers observe the adults 1in their environments, they learn to imitate actions




with objects and can repeat these behaviors at a later time in deferred
imitation activities during play. Children may pat Mom's powder puff on their
faces, or "smoke" the used popsicle stick. Through this form of representational
play, children learn to manipulate symbols, an essential prerequisite to the
development of language, imagination, logic, and.abstract thinking. Best and
Roberts (1976) found that the deaf infant parallels the hearing infant in the
‘development of gestural imitation and there is evidence to suggest that the
'deaf infant is actually superior to the hearing infant in the rate of imitatidn
(Schlesinger & Meadow, 1972; Wilber, 1979). '

Multiply Handicapped Infants

The multiply handicapped-visually impaired-child and the physically involved
child are most effected by the disparity between cognitive readiness and
sénsorimotor opportunity. Chewing, scooping, facial expressions, and appropriate
posture must often be specifically taught to multiply handicappcd blind children
_ becasue they lack the sensory perceptors to learn through modeling.

Blind Infants

The blind infant misses the critical period of watching Mom demonstrate chewing
as she offers the baby bites of food. .Even if the blind infant is ready to
chew, his or her disdain for unusual textures-and lumps may inhibit acceptance
of food of consistencies that need chewing. For teachérs and parents who have
attempted to teach deaf-blind children to chew after 9 years of diets of pureed
foods, little more has to be-said regarding how difficult a task it is to teach
a skill once the critical learning period has passed. Scooping food up in a_ :
spoon is also a difficult task for the youngster who cannot see the contents of .
the spoon -or the twisting motion of the wrist needed to get the food onto the
utensil. o T ' :

With no opportunity to model a heel-toe gait or an upright position, blind
toddlers may. walk with toes out and head down, a gait that immediately- betrays. -
‘their sensory deficit. This gait-may initially be functional in compensating-
for balance difficulties, but a more advanced gait trequently fails to develop
" because-the child is unaware of any alterinative. '

Cerebral Palsied Infants .

The effects of passing the teachable moment: for acquiring imitation skills are

. reflected in the cerebral palsied child's delayed acquisition of communication
skills and postural control. Natural childhood games such as pat-a-cake or
peek-a~boo rarely emerge in the child retaining primitive reflex patterns.

Attempts to bring hands to the midline are met with resistance or extraneous

- abnormal movements (Langley, 1979). The -seriously physically limited child may

never experience the appropriate kinesthetic or. proprioceptive’ feedback that
leads to spontaneous imitative patterns critical to acquiring independent

self care skills. = - : S



MOTOR DEVELOPMENT

e

 The relationship between movement and learning has been emphasized most sig--

“ nificantly in the works of Piaget (1952). Movement serves as an integrating

Tink in the progression of language, "cognitive, perceptual, and social-emotional
development (Rosenbloom, 1975). Holt (1975) referred to movement as the

"fundamental characteristic of all living things" (p. 1). In relating the
. effects movements have on learning, Holt (1975) stated: :

In addition to ‘the kinesthetic, stimuli, visual auditory,.
and tactile sensorimotor links develop to provide in-
formation which reveals the results of movements and in .
due course enables the brain to modify the position of
movements, and to make use of movements for searching the
environment. (p. 4) -

Holt further summarized the goals of purposeful ‘movement as those of increasing
the infant's awareness level, facilitating manipulation of the environment, =
and enhancing communication. ' . . . g

. There has been much discussion as-to the degree of movement that .is ;

_necessary for perception and subsequent development of problem solving and
foresight. Held (in Rosenbloom, 1975) contended that some form of-active

" movement is critical for the attainment.of normal perceptual and visual motor
abilities. Webb (1971) and, most recently, Zelazo (1979) offered an"alternative
hypothesis to the "move to learn" thesis in an endcavor to explain how severely
physically involved children acquire cognitive competence. Webb suggests that
the severely physically disabled child learns to anticipate, discriminate, and
manipulate the environment by means: of the visual system. . Webb implied that
the ability to direct. visual attention is basic te learning and can be achieved
either with or without gross motor ability. Zelazo (1979) hypothesized that -
perhaps the subtle motor responses such as eye movements or muscle contractions
are sufficient for providing the feedback needed for learning and reasoning.

Pbstgrgf;Refjgé Mechanism

The normal progression of motor skill acquisition is ‘governed by certain basic
neurological and developmental principles. A normal postural reflex mechanism
is critical to the occurrence of any of the movement principles described below.
Righting and equilibrium, both automatic reactions, comprise the postural reflex
mechanism and are dependent on normal postural tone, normal patterns of

" coordination, and a normal balance of contraction and relaxation between muscle

" groups.. The righting reactions, active from birth, enable the child to .right

his or her head against gravity,: to develop selective trunk rotations, and to
develop trunk extension against gravity (Stone, 1977). More specifically, the
righting reactions serve to maintain the head in the normal position in space, .
_ keep the head and neck in alignment with the trunk, restore the normal position
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of the head and trunk when any body surface contacts the ground, and make
. possible postural orientation and adjustment by vision (Bobath & Bobath, 1964+,
. Equilibrium reactions appear around 6 months of age and modify and inhibit
the righting reactions which should be well integrated between 3 and 5 years
of age (Bobath & Bobath, 1964). The equilibrium reactions are responsible
- for maintaining and regaining balance when the center of gravity is displaced, -
and thus facilitate more selective, volitional movements. When righting and
equilibrium reactions interact with each other and simultaneously co-exist
with normal postural tone, they permit the child enough support for stability
while still allowing him or her the flexibility for mobility. Voluntary per- .
formance of any motor skill is dependent on the modification and -adaptation
of the relationship between normal postural tone and the righting and equi-
Tibrium reactions (Bobath & Bobath, 1964). '

Connor, Williamson, and Siepp (1978) have delineated several major principles .
that.characterize the development of sensorimotor progression and have as . _
their basis the understanding that infants learn from the sensation of movement.
and that sensory input initiates as well as-guides motor output. The refine-
ment of the following movement components is based on the presence of and
“integration with the normal postural reflex mechanism: ' o
N T s ; : * @ 3
1. The infant achieves control over movement in cephalocaudal and in
proximal-distal directions.  Controlled movements are first established
~as the child gains head control.and continue to progress until the child
" maintains his or her balance in independent walking.. The first step .
. toward fine motor control occurs proximally as early arm movements are
initiated at the shoulder and are gradually refined distally to permit fine
control over individual fingers for manipulation. . .~ -

2. While motor development is a sequential process in that subsequent skills
' "are dependent on previously acquired motor behaviors for their expression, °

it is also an overlapping process.

3. The progression ‘from one developmental step to another is not smooth, as .
there is a merging of patterns rather than an isolated instance of competence
(Wendt & Shaperman, 1970). While still in the process of mastering.an -

~ earlier skill, the infant begins.practicing components of the next se- .
quential movement patterns.. This practicing, in turn, modifies, elaborates,
and refines the movements necessary for skilled performance of the earlier
motor behavior (Salek,-1976). Increasing sensorimotor-maturity and mo-
bility emerges from stabjlity and generalized.total movement patterns.

4. Movements are gradually dissociated to allow the infant control over -
individual movements, allowing for. a wide variety of selected movement
possibilities.’ Inherent in all.of these principles is the concept of
neurological maturation and its relationship to opportunities to practice
movement skills. Even though many stages of .physical development evolve
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directly as a consequence of neurological maturation (Rosenbloom, 1975),
if opportunities are not ava1lab1e for practice of-a specific motor
pattern, further progression’and refinement may be inhibited. A signifi-
cant corollary to this concept that carries much instructional relevance
js that practice may not be effective without maturat1ana1 readiness
(Wendt & Shaperman, 1970)

STAGE I DF THE SENSDRIMDTOR PERIDD AND ITb RELATIDNSHIP TD CDENITIDN

Integration, mod1f1cat1on= and s1aburat1un of reflex act1v1ty is the basis

for the development of cognitive-adaptive behaviors. Along with ref]ex1ve
attitudes, the neonate has within its behavioral rsperto1rs sensory and thar
capabilities. Significant to the motor domain is that rotation, extension,
and flexion patterns. are coordinated with sensory stimuli and reflexive
responses: to provide the infant with initial survival mechanisms (rotation of

_the head to seek food, reflexive shutting of. the eyes to minimize intensity

of 1ight, extension of the ‘neck to-clear the: nasaT passages frnm the surfacs

“when prone).

Many of the 1nfant s—éar1iest activ1ties are focussd’on aéhieving and
maintaining stable postures against gravity. Early reflexive movements are
directed toward antigravity postures that facilitate head control, sitting

- balance, and standing. sesthat the child can employ eyes, ears, mouth, and
"~ hands to find out about the surraund1ngs (Holt, 1975). Engaged in playful -
. extension and flexion of legs or active waving of arms, the 1nfsnt may acci-

dentally -encounter an overhead mobile. The sight or sound of this- chance
interaction motivates further exploration of this new experience.

Other c1rcumstant1a] opportun1t1ss tD 1ntsgrats sensory and motor abilities
for learning occur as the child,, in’'a supine posture, tracks a small toy.
The extension of the.arm to reach for the toy may . initiate an unexpected roll

" to the side and the emergence of -a more complex skill. Similar learning may .

occur as mother and infant engage, in a tugging game. With the extraction of:

" the toy from his or her hand, the infant experiences the proprioceptive fead-

‘back critical for the emergence of voluntary release skills. Early hand to

mouth behavior is modified when the infant brings toys to the mouth for explor-

. ation. This. early hand-mouth activity is further elaborated for independent

feeding. Thus, from the concolidation of early sensory and motor behaviors
evolve the basic building blocks for subsequent learning. It is no surprise
that a number of curricula for severely handicapped and for de]ayed infants
specifically address activities for mad1fy1ng sucking, grasping, visual and
auditory attending, and movement experiences (Campbell, ]974 Dunst, 1978b
Spain, 1975, and WEbb 1969).

- Cerebral-Palsied Iﬂfé“ts

Under ncrma1 c1rcumstancss, “early reflex patterns are integrated by means gf
the righting and equilibrium reactions .to allow for the attainment of more-
complex movement. The cerebral palsied infant is characterized by abnormal
tone that precludes the development of the normal postural reflex mechanism

and the integration of sar]y rsf]exes fgr ths progression_of motoris m11estones;
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‘ Abnormal tone and.postures associated with cerebral palsy interfere with
normal sensory and motor coordination. The child who i5 dominated by tonic
neck reflexes may not be able to dissociate eye from head movements in order
to shift gaze or-to “localize auditory stimuli. Neither may this child direct
. his or her gaze to initiate reaching and rolling. According.to Norton (1972),
it is the advanced pattern of rolling that prepares the child for visual per-
ceptual skills that require pursuit, fusion, accommodation, and conjugative .
eye movements. The low tone child who cannot hold his or her head up will

experience similar problems in establishing visual fixation and sound local-
jzation skills. The lack of proximal stability associated with low tone pre-
disposes the child to other motoric milestone delays. Without stability
around the scapula, the infant who, at 5 months, is cognitively ready to reach
into space for a toy may lack the righting reactions in prone that permit him
- or her to do so. Lacking balance and stability, the child is -prevented from
shifting weight to free one arm for reaching. The effects of missing this
cognitive and motor learning opportunity surface in the failure to develop
extension patterns throughout the neck, spine, and hips and in arm and hand
motion (Norton, 1972). Bobath (1967) saw 9 months of age to be the critical
- range for facilitating the normal tone and inhibiting abnormal postures in
cerebral palsied infants. - ; ‘ -

~ Motor deficits and abberrations have also been noted in mentally retarded,
blind, and autistic infants and toddlers. While specific motor dysfunctions
.are unique to each of these populations, some similarities have been reported.:
Common. to mentally retarded and to blind infants are.delayed mctoric milestones,
including immature postural reflex mechanism, and the persistence of primitive -
movement patterns (Stone, 1977). Ayers (in.Harris, 1980) stated that many
mentally retarded, blind, and autistic children initiate self stimulatory
 behaviors in an effort to provide vestibular input that may be lacking or defi-
cient due to poorly integrated vestibular systems. L - :

 Mentally Retarded Infants

Schmitt and ‘Erickson (1973) believed that delays in smiling and sitting 7 _
behaviors are indictive of intellectual deficits; behaviors frequently Tagging
in all three groups. According to Neligan and Prudham (1969), a combined
~delay in walking .and talking in sentences is a reliable predictor of mental
deficiency at°‘a young age. Molnar (1978) hypothesized that the motor deficits.
seen in mentally retarded youngsters may reflect a subtie impairment of the
neuromotor system itself rather than a Tack of interest in exploratory move-
ment or an inability to learn. Observation of retarded non physically handi-
capped infants shows an absence of postural adjustment reactions past the
optimum.developmental acquisition period for chronological age. Molnar i
speculated that this discrepancy might be the result of an immature postural
control mechanism which, in turn, might be responsible for the delayed motoric
‘milestones. In a group of 53 retarded infants who exhibited motoric delays
independent of neurological dysfunction, Molnar (1978) observed the emergence
_of postural reactions between 11 and 45 months of age, with a span of 22
months, in comparison with the emergence of the same reactions between 6 and

18 months., and a time span of 12 months in the normally developing child.
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‘While primitive reflex patterns did not persist and the sequence of develop-
ment followed the expected courses, postural adjustment reactions were delayed
significantly (Molnar, 1978). Table 6 depicts the difference between attain-
ment of postural reactjons and motor milestones. For example, while reflexes
such as the moro, asymmetrical tonic neck, and piantar grasp did not persist
beyond the expected point of disapperance, the development of propping and
tilting reactions was discrepant from the usual chronological point of

. -occurrence.

. Webb (1969) observed that the profoundly retarded child has great
difficulty in achieving the upright position against gravity. Because these
children lack this posture, Webb concludes that this population cannot ,
establish stable physical or psychological relationships with the environment.,

cannot explore boundaries marking the physical space around them, and there-
~ fore cahnot spontaneously form the concepts of body image and self concept.

In contrast with Molnar's results, Cowie (1970) reported the persistence
of the moro, palmar and plantar grasp, and automatic. stepping reflexes past
the normal time of disappearance in a Down's syndrome population. Additionally, -
Cowie noted déficient traction and Landau responsess but attributed such '
abnormalities to generalized hypotonia (Tow muscle tone) frequently associated
- with Down's syndrome (Harris, 1980). Connolly and Russell (1976), Hanson and
Schwarz (1978), and Zausmer (1978) also commented on the weakness evidenced
by this group of children, particularly in the neck, back, hip, and elbow
extensors. Zausmer attributed delays in head control, rising to a.sit from
sidelying, rolling, and knee standing to a weakness in neck, trunk, and arm
musculature. Harris (1980) reported the mean age of walking in groups of
institutionalized Down's children to.vary from 27 to 38 months with the range
extending to 7 years. While research (Hanson & Schwarz, 1978) has proved
. that early intervention plays, a crucial part. in facilitating motor acquisition.
and inhibiting delays in Down's syndrome infants, Connolly and Russell (1376)
indicated that the optimum time for ensuring normal or even precocious
“attainment of motoric milestones is prior to six months of age. Table 7
displays.a comparison of .motor development achievements that have been reported
for various handicaps (Connolly & Russell, 1976; Cruickshank, 1966; Fraiberg,
1977; Hanson & Schwarz, 1978; and Zausmer, 1978). : :

B

Blind Infants

The overwhelming impact that the loss of vision-has upon the infant's
readiness to move becomes apparent as one considers the areas of motor delay
in the blind infant.. While the progression of skill attainment follows the
 same route essentially, the . divergence occurs between the achievement of
“postural. readiness and actual self initiated mobility (Adelson & Fraiberg,

°.1974). Another difference involves the execution of rolling from the back

to the stomach prior to elevation of the head and chest by use of arms. This
same sequence has been observed in visually impaired multiply hzidicapped
infants (MacLean, 1980). The nature of the eliciting stimulus may be respon-:
sible for this aberration in the sequence.: Ro1ling tan be initiated by - :



" TABLE 6 !
MeanrAFtainmentmRangEDf Postural Adjusthgﬁt45k1115 éngkRelated Motor
|  MiTestones 1n Retarded Pres:hsdiers: ;

Motor Behavior - Expected Age in Months ~ " Mean Attainment Range

Sitting without support 68 - o 16.60
'Léterélprupping | . | i 6 » : g 15,75
iiting st 1 PR
;Ti1%ingié sitting. T - . - 15550.'
Creeping on hands aﬁdknégéi . | Ség | ;. - - 1
‘Anterior propping - 78 ¢ | o 19-57
Tilting in sitting 57 2%
Tiltig inqudrped T8 a-u
Standing without support | o -1 : B ¥ S
*Posterdor propping B B S '16533{
~ Independent wa1kin§' _' Y ,; o . - 28-46
"Tilting in hands -and knees ~ 910 | o L 27-45
-'T%1ting{in standing -2 o 27-45

Adapteé fram;Héinar, 6.E. Ahalysisuf motor disardér,in,retardedrinfants and yaungiéhiidrenii
. American Journal of Mental Deficiency, 1978, 83 (3), 213-222.
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TABLE 7

 Conparison of Motor Milestones in Children
with Various Handicapping Conditions -

B 1, Masted fron Hanson, M. J. & Schuarz, . H, Rest

" SKILL

£ S -
i ! B
T T .
_ﬂ__.;ﬁ/ s ) *® . = :
= = — . I 7 R A
¥

NORMAL

CEREBRAL

_[PALSIED _

" BLIND

~ powy's!
| HiTH procam

St |
0 PO |

s

T

H PROGRAM

" | Head up, prone -
Elevates self ams |
__prone |

* | Sits supported head
- steady

| Rolls independenfly

62

| Raises self to sitting
- Reaches
“Transfers

Pulls to stand

| ‘Stgps supported
1 (Cruises)

'*g,3'steps
Walks unsupported

Sjts 2long nanentari )

Rolls from back to
stomach ~

Sits alone stéadi]y

Crails
Greeps

Stands independent1y%
Walks independently

i 1-31 m?s [

3 mos.
5=8.1m05

4 mos,

6.4 mos
6-8 mos,
8.3 mos.
35 m0s.
7-8 mos.

| 7-8 mos,

8 mos.

© 10 mos,

o,

1 mos,:

.7 mos.

l3!18[ﬂ0$€;

12 mos.

L]

ZQﬁﬁg
='14 M0

26 mos,

27 mes.

33;mas:

A+ mos,

8.5 s,
| 675 mos..

| 7.25 mos,
- Bmosi |
»11 mos, |

" 10 mos.

10+ mos.,

13 mos. ; J

13 mos.

10.75 mos. |

13 mos,

. 15.25 mos,

19i25 nos,

4,25 mos,
10%mas.

4.33imos;_ :

10 mos.
12 mes,
16 mos.
12 nos.

. }4=mu§.‘

13 mos,

|

| ]'

© Bmes. |

B mos.

- 10 mos.

15 mos,

20 mos,

. ¢4 mos.

) Adapted from Zaus

~ infants and their Tamilies. Education and Tra

and Tearning,

i
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) propr1ecept1ve et1mu11 and its effeets on-the, ]ebyrznthsf1n eomb1net1on ‘with
vestiges:of a neck righting reaction. NormaT1y sighted “Tnfants are most ?
then enticed to hold up their heads by v1suaTicur1ee1ty

Mothers of Fra1herg (1977) 1nfante reported that theJr V1eue11y 1mpe1red
~ children did not turn their heads. from side to side when “‘supported "in an up-
right posture as-do sighted infants.. Neither did these infants like the prone
position, perhaps because of the d1ff1eu1ty in moving- against .the pull of
. gravity. As a wholey V1eua]]y impaired infants d1eplayed de1aye in elevating
~ "~ themselves by their-arms-in prone, ifi~raising- themee]ves pg sitting, in standing
' =by furniture, in creeping (e1theugh rocking in a quedruped position occurred -
within sighted norms), and in independent walking. Skills accéqmplished within
the normal developmental period jncluded rolling from .back to”stomach, sitting
" alone, stepping when hands were held, bridging on hends and knees, and standing
alone. No children in the" Fra1berg study moved indepéndently into their sur-
“roundings until they exhibited ear-hand ccordination”tc sound cue alone at -
10% months. Shortly after this discfvery of their potential for control over’
. the environment, the Fraiberg infants crept and moved to’search for toys. beyond
. their reach. Ade1eon and Fraiberg (1974). in their“analysis of this phenomenoh,
pointed to the 'significance of external stimuli at a distance in facilitating
the weight shiff critical for movement. Howtwer, Fraiberg (1975) noted a de-
crease in the gap between readiriess for movem? eﬁﬁ 1ndependent locomotion
when ‘caregivers were sueeeeefu1 1n prDV1d1n~ eard @ exper1eneee in auditory-
tect11e syﬁthes1s : .

The blind infant's hands are megor perceptuai o)qeﬁf and yet the infant
exper1ences more significant delays in his or her #iilities to employ the :
hands in a functional manner than.in any other devexepmente1 area. °*Observations. .’

- .confirm.that at 5 months of age, 'the blind infdnt lying in the crib s still.
holding his or her hands in fists maintained at shoulder height (Fraiberg,
1977). Lairy and Harrison-Covello (1973) reponted that the tendency of blind
infants "in the first year of life“to maintain a posture of arms-bent at. shoulder
level preempted spontanedus attempts to qove their erms, epgage in.finger play,
-and-bring their arms to midline. Adelson and Friberg's (18 4) research con-
firmed the delay in mutual fingering and a paucity of m1d11ne activity. Also
of note %s an absence of transference of objects from hand to hand, and an inabiliy
.. to maintain two objects simultaneously. If the blind infant's hand is touched
with-a cube, the infant will grasp the cube but will not take hold of a second

one. If the first cube s dropped, th: ‘ay be no search beyond contact with
his or ‘her body (Langley; 1980).* Ref of thé blind infant's grasp follows
the same schedule as the sighted chi’ wowever, thé,blind infant may use a . -
- raking .grasp to increase-the chanees L ading small objects.

! Dea‘F Chﬂdr‘en e o

Deaf children W1th 1mpe1rment eF the eem1c1rcu1ar eeneTs can be expected to .
© - experience difficulty with balance, equilibrium, and reaction time. Errors ]
= in'discrimination of visual tempera] -patterns have: beeh observed in- 01der deaf -
children (R1ttenheuee, 1979). “Schlesinger (1978) .reported that déaf preechoo1ere
often are precocious.in their.development of éye-hand coordination ‘and F1ne motor -
centre], esgeejeiiy ch11dren who_rely on" their hande for communication.

-
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- ‘zfcha1rs

¢ i, . ; ::j Autistic Ch11dren .

Sarasky (1968) 1nd1cated that motor d1sturbances may appear 1nterm1ttent1y in -
some autistic childreh, wh1Te ‘others:continuously exhibit deviant motor be-
~haviors. Autistic 1nfants ‘have been noted to diverge from the normal sequence of .
‘motor acqu151t1on Ornitz and, Rivto (1976) found that some autistic infants are
precocious in their ability to sit without support but are qu1te delayed in ’
- pulling to a stand. Initially; autistic infants may exhibit very low tone,
appearing 1imp and ‘lethdrgic. A fluctuation between flacid and rigid postures
may carry over into later .years. Somié autistic children under age 3 have been
oheerved to arch their backs and hyperextend the neck for several seconds
J‘(Orn1t2 & Rivto, 1976). Period of trunk and body_ rocking dre often interruped
by periods of immobility. Hand flopping, clasping, Pﬂstur1ng, and f11ck1ng :
are characteristic behav1ors assoc1ated w1th aut1sm o

.- While suih sterotyp1c behaVTBFS m1ﬂo% be thought to detract from any Tearning
situation, autistic children have been reported to 1earn best through tactile-

k1nesthet1c input and to be quite adept at tasks . requiring refined hand Funct1on o

’“(Drmtz & Rivto, 1976; Rutter & Shopler, ]978)

Two other groups of ch1]dren Far wth match1ng ‘the appropr1ate motor st1mu-
+ lation with the critical 1earn1ng period is essential for ensuring normal devel-
- !apmentaT sequenﬂes are’ sp1na b1f1da ch11dren and infants with congential 1limb
deficiencies. \ : : .

&

b

Ch11dren w1th Sp1na B1f1da

Rcsenbaum, Barnett " and Brand (1975) report the tendency of year 01d spina
bifida‘ children to exhibit definite delays in.eye-hand coordination skills.
Mild to moderate assymmetry of hand* preference, evidence of ‘posturing in the
hands, mild decrease of‘tone and strength of upper 1imbs, and decreased.

- rafige of motion at the shoulders were among the major.deficits observed in-

* spina bifida infants at 12 months '(Rosenbaum, Barnett, & Brand, "1975).

* Shurtleff (]965) noted considerable delay in reading and writing skills of
grade school spina bifida children who-had not.experiénced an upright posture
between 3 and 18 months. Their ‘deficit in spatial organjzation was revealed

L by left right :anus1an errors and d1ff1cu]ty in d1st1ngu1sh1ng q" from "h"
- .and "e“ from "3." " - : .

ﬁ‘

=

Rosenb1gom (1975) found serious’ de1ays in the man1pu1at1ve abilities. of
§pina bifida children who ambulated by means of walkers or wheelchairs,
According to Rosenbloom, these children missed critical manual exploration
opportunities as a vesult of having to depend on their hands as a means of
~ compensatory ]qgomot1on,g .e. maneuver1ng Grutches and the whee]s on their

+

- Rusenbaum, et al. thever, offered research suggest1ng*that ear1y
training. activitjes, 1n visuomotor tasks reversed the trend toward poor hand-'
eye cnord1nat1on in spina b1f1da children regard]ess of the sevzr1ty of the
kmntcr 1mpa1rment
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Anputees

The most significant factors contributing-to the successful -acceptance . -
. of artificial limbs or prosthetic devices are the timing of introduc-
tion of the 1imb and the degree of parental acceptance .and support.
~ Prosthetic 1imbs should be applied in concurrence with the developmental
" period of the missing 1imb and a developmental sequence of stimulation .
activities initiated. The child should be provided with upper 1imb:
prostheses -between 6 and 9 months, when sitting balance is acquired.’
‘Lower limb prostheses are introduced when the child is ready- to ‘stand,
~ but knee joints are not added until the child is ready for pivoting and

“climbing stairs (Challenor & Katz, 1974). Providing the child with the
artificial 1imbs as early as possible is essential to the‘promotion of
body symmetry, balance, function, and the incorporation of the 1imb into
the developing body schema. If given the Timb at the optimal readiness .
period, the infant will achieve purposeful control of the 1imb as part
of his or her developmental progression without instruction (Wendt &
Shaperman, 1970). Proficiency and skilled movement patterns. are depen-
dent on precise, consistent instruction and learning opportunities, but
basi¢ function is achieved within the normal developmental pattern. =
Table 8 displays the sequence of prehension with the cable hook as de-
scribed by Wendt and Shaperman (1970). Wendt, and Shaperman cautioned,
however, that should the child not exhibit receptivity to the training
sessions nor the appropriate physical or intellectual maturation, rejec-
tion and frustration are-the byproducts of too early attempts to intro-
duce the 1imbs or ancillary components-of the limbs. -

=

LANGUAGE DEVELOPMENT AND THE HANDICAPPED INFANT

A closely .interwoven relationship among cognitive, affective, and 1in-
‘guistic behaviors emerges during the sensorimotor period, thus preparing
the infant for communicative competence:. A brief survey of the litera-
ture reveals the'awesome ties between early. attachment behavior and com-
" munication .development and the devastating breakdown in. the communica-
tion process that occurs when an infant is handicapped. Important to
note, however, is that handicapped -infants are more similar than not to
norma] infants in their, language and communication development. With
the possible exception of autism, handicapping conditions appear to
affect primarily the rate of language acquis<ition, but the sequence of .
communicative progression remains essentially the same as for the normal ,
child. - = ‘ ‘ S : - : S

When language development is delayed or severely disturbed, the -
child's emotional and social growth may be sericusly affected (Kastein
& Gillman, 1976). A deficient and/or severely delayed language system
is a common thread that spans the handicaps of autism, blindness, deaf-
ness, and other developmental delays. In some handicapped infants
(Davis, 1978; Rivto, 1976), the language deficit is immediately obvious,
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TABLE 8

Sequentlai Pragress;on of Prehens1on Patterns with a -
Cab1e—ControT1ed Hook

Approximate Agéu; *. . ?' FrehénSion Behavior

9 Months o . ~ Child is fitted ‘with harness

_ Acc1dental 0pen1ng of hook by shaking, pushing, pu111ng

S

Ma1nta1ns hook in Dpen pos1t10n

Uses saund hand to cTose hook after‘openiné
TRENDVES ObjéCtS either manua]]y or by shak1ng
;TQTEPEEES ho1d1ng Dbjects in hogk . -

‘ TPTES to p1ace object. in hook

18 Months A Manua1]y opens hook
! 'Acqu1res ab111ty to contro1 1nva1untary open1ng DF heok

, o _Closes hook by cable:

éQ Months - " Voluntary hook apening'for grasping
| _ :Dpeﬁing Ofﬁhcok'is not related to size of object
Release of object by cable | | |
Interest in holding function of hook

= -( v T ."*s

24-30 Mpﬁths J L PurposefuT app11ed use af hook for prehen31on
:éffqé*f{ P S1ze of ab]ect not considered for hook epen1ng
vPraf1c1ency acqu1red in hook Gpén1ng :

._Hay ngt associate ab111ty to opﬂrate hook with’ des1re
“for grasping nbject from surface

=

36-48 ﬁanths S Sk111 acqu1red in positioning iject in hook for.
- ' _ © accurate préhens1on from surface

Adapted from wendt J D.,> Shaperman, J, A study oF deve]opment of prghen51an
patterns: <The infant with a cab1e—contro11ed hook. The American Journa1 of
Dccupat1ona1 Therapy, 1970, 24 (6), 393-402. .
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while in others (Freedman, 1978; Schlesinger, 1978) it;may'%otfge de-
tectable for quite some time. The three groups of children in whom
speech and language deficits are predominant are those with (a) sen-
sory deficits,. (b) cognitive and central nervous system dysfunction,

" and (c) serious emotional deprivation or trauma (Kastein & Gillman,

19763 Menyuk, 1974). - Fay (1973) stated that deficiencies in-perceiv-
1ng Sensory input a1ane account for developmental ‘language arrest which,
~in turn, is potentially instrumental in socialization delays.  Kastein
and Gjllman (1976) implied-that the blind child's level of 1anguage ac-
quisition determines the extent of his or her successful adaptation to -
life.  (See-also Cicchetti and Stroufe, 1976; and Conner, Williamson,
and Siepp, 1978 for studies of the relationship of motor impairment
-and affective deve]apment as it influences Eommun1cat1ve 1nteract1on )

~ The two most s1gn1f1cant factors in the deve]opment of a mean1ngfu1
communication system appear to be the:. establishment of rec1prﬂca1 gaze
patterns between infant and primary caregiver, and the -infant's subse-
'quent smiling behavior. By the end of the:first month, the normal in-
fant's ability to maintain eye contact with the mother is well established.
-This act1V1ty causes the infant to smile, which" in .turn motivates the
mother .to play, more with her baby (Campbell & Wilson’, 1976). Gunn, Berry,
and Andrews (1979) postulated that looking behavior is an index of the -
- infant's attempt to monitor the commun1cat1on env1ronment

Blind Infants

Bra1berg (1977) suggested that the b11nd 1nfant S 1ack aF eye chtact
with the mother. inadvertently communicates a. sense.of d1s1nterest in her.
She is not reinforced by the directed visual gaze so. motivating in the
eyes of the sighted ¢hild. This may explain Lairy and Harrison-Covello's
(1973) observation that blind infants tend to be played with or handled

" very Tittle in thé early months. Fraiberg (1977) observed that, while

- the blind infants 'in her study maintained ¢ontact with their mother's
hands during feeding, they were delayed in extending their arms ta com-

municate "pick me up" unt11 8 to 12 manths of age. :

Although blind 1ﬁFants smile to the1r caregiver‘s voice yithin ex-
pected deve1opmenta1 time frames, the only consistent, reliable way to -
elicit smiles in these infants is through tactile-kinesthetic contact.

. Freedman (1964) reported that it is not until 12 months of age that the
" blind infant's smile becomes spontaneous and takes on the elliptical -
shape of a mature express1on According to Lairy and Harrison- Covelln
(1973), .the smile of "the blind infant is less distinct and 1ess frequent
that the smile of the’ s1ghted ch11d. A _
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Deaf Inf§ﬁt§

L3

Schlesinger (1978) reported that parents of deaf infants may tend to
interpret their infants' lack of reaction to auditory stimuli.(parents’
voices) as a form:of .oppositional-behavior. .Deafness is frequently a
confusing handicap. for parents in that the deaf infant reflexively

. vocalizes, coos, and smiles until 6 to 8 months of age. Without hearing
any vocal feedback in response to these initial vocalizations of without
early intervention techniques, the deaf infant's early sounds quickly.
extinguish (Horton, 1976). - o ot o

Down's_Syndrome inf@ﬁﬁs_

Cicchetti and Stroufe (1976) and Gunn, Berry, .and Andrews (1979) have
. researched the gaze, smiling, and laughing behaviors of Down's syndrome
- infants. Their findings revealed that while the developmental sequence
of these behaviors was the same as that of normal infants’, Down's infants
lagged behind normal in the onset and frequency of smiles and laughter.
They also tended to terminate their gaze at caregivers more than normal
-infants and they remained within the prelinguistic stage of communica- -
tion longer than average. Additionally, Cicchetti and Stroufe discovered
an inverse relationship between degree of hypotonia and the initiation of
laughter in Down's infants. The more severly hypotonic Down's children
exhibited laughted 3 months later than the Down's infants with less.
marked hypotonia. Freedman (1964) reported that institutionalized chil-
dren were delayed 3 to 6 months .in smiling at a familiar caregiver.
_ Nelson (1979) cautioned that tha retracted 1ips and tightness around
_the spastic child's oral musculature is often mistaken as a smile rather
than being recognized as an overt sign of abnormally high tone. -

The physical interactions shared between the infant and the care-
giver also provide an avenue for fostering social linguistic reciprocity.
- Bobath (1967) noted that the first sensorimotor patterns experienced by
the infant are.in response to handlin. Campbell and Wilson (1976) im- .
plied that the attachment bond is strnegthened optimally when the infant
has the opportunity to socially interact with the primary caregiver.
‘Children with central nervous .system fysfunction may neither be able to- -
interpret the communicative signals of the caregiver nor respond mean-
ingfully for sustained interaction.  The severely jmpaired awareness and
motor skill levels of the profoundly retarded infant compound and inhibit
such children's ability to alter physical and social ‘contexts and inter- -
actions (Webb, 1969). Inefficient coordination patterns interfere not
only with the child's manipulations of objects but also with the ability

to move in order to reject or to accept people. . Webb elaborated: -

Because af,thé&pnoFéuhd1y'handiéappedlchiid‘s
ineffectiveness in operating on his environ-
ment cooperation and competition cannot arise



.
3
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S ' “from social exper1ences and self 1dent1f1cas .
' ~“tion cannot grow from .satisfaction and frus-
. tration of basic needs through 1nteract1ans

with other humans (p. 284)

EE rebral - Pa1s1ed Infants

2

A mﬂther s effarts to. cudd1e her sever1y d1sab1ed cerabra] palsied.

infant may be met with body extension and retraction instead of the.
expected molding to her body.  Such behaviors may cause & parent to
feel rejected by the infant or it may seem that the child is exper-
iencing physical discomfort from the way in which he or she is-being
held. A parent may feel ineffective as a caregiver, which further
complicates and prohibits positive interactions with the child.” Buch,

- Cellins, and Gelber: (1978) discussed the influence of abnormal -body

postures -associated with cerebral pa]sy on the infant's ab111ty to
participate in language 1earn1ng experiences. If the child is Tocked

. into specific body positions, he or she may be deprived of making the
_connection between his or her actions and their potertial to effect
change on the environment via other people. Becausé the infant's first

sounds-occur-with movement, the .severely.-involved ‘child. may lack_the_ .. -

:ability to dissociate head from trunk and trunk from hips to execute

flexion, extension righting and rotation patterns that are cr1t1ca1 for

" the production, differentiation, and variation of sounds. Thése move--

ment patterns are alsb essential .to the evolution of an efficient re-
spiratory process and breath-control for prcduging and susta1n1ng sound
(Dav1s, 1978) :

\

: o . §
" Austistic Children

Mﬂthers of aut1st1c ch11dren report that such 1nfants rare1y smile and

seem-happiest when left to themselves (Rutter & Schopler, 1978). The

most often cited characteristic of autistic children is their Tack of

eye contact.  Rutter (1978) offered an alternative hypothesis, that the '

" Tautistic ch11d does not actually lack gaze behaviors, but employs them

in a subtle, sophisticated manner (i.e., attending from the periphery
of the immediate context or looking out of the corners of the gyes)

-l“’Despite Freedman's (1964) statement that "smiling tends to remain intact

despite substantial b1aiag1ca1 impairment" (p. 178) the autistic child's
sm11e, when. present, is FrequentIy 1nappropr1ate to the s1tuat1an '

Defic1ts in gestura] communication and interactions have a1SD been

.;‘nated in the-autistic child. Ornitz and Rivto (1976) stated that the °
"autistic infant becomes 1imp or rigid when. held and conveys no desire

for ‘compariionship or stimulation. Common traits.among autistic infants

-:are 1nfrequent cry1ng, 1rr1tab111ty, overreactivenss, and f1acc1d tone




- In describing- the depravity of social responsiveness of the autistic
‘child, Rutter reported that this pepulation typically does: not- develop
- cuddling behavior nor exhibit a desire for a bedtime kiss. These in-"
fants fail to exhibit anticipatory postures or to extend their arms
" to be picked up. They do not greet their caregiver, nor do they follow
the caregiver around the house as do other toddlers. Not only does this
. group of youngsters evidence little response to pain, but parents indica-
ted that they are not approached by the child for help when hurt.

#

Recognizing the Teachable Moment

The simultaneous emergence. of affective and communicative behaviors and
“integration with motor 'skill acquisition is” dependent.upon the caregiver's.
" ability to recognize when and'how to respond to the handicapped- infarnt.”
Freedman (1978) postulated - that ‘language delays-might be minimized or
prevented if caregivers could Jearn to identify when the infant is opti-
mally alert and ready to engage in interaction. .Equally important is
the ability to time the child's turn in the "turn taking" process to . -
match the infant's-gaze signal (or .touch in the case of the blind infant, =
ot body tension in the physically handicapped) indicating readiness for
the reciprocal effort. - SRR S s
. The cognitive antecedents to symbolic language development encom-- . .
‘pass object permanence, imitation, causality and behaviors relating. to
objects (Bricker & Bricker,.1973; Corrigan, 1978; Dunst, 1978a; Mclean
& Snyder, 1977; Moore & Meltzoff, 1978; Morehead & Morehead, 1974). Al
of these branches of behavior emerge from the early gaze and physical-
social interactions with the environment during the sensorimotor period.
According to Horowitz and Dunn (1978), the sensorimotor period ends when
' _-'the infant acquires language and uses a symbolic system. In support of
" this view, Moore and Meltzoff (1978) indicate.that the child of 18 months-
of age has acquired that symbol system and that. an internal representa-
. _tion of experiences has been well formulated. By 18 months of age, most
infants have been babbling for quite some time and may already have a -
. vocabulary of 10 to 20 words (Bzoch & League, 1971). If these words are
© to be used meaningfully, Moore and Meltzoff delineated three major pre-
requisites that must be within the child's repertoire and whicy emerge
from the concepts of object permanence, imitation, causality, and be-
haviors relating to objects.” These prerequisite behaviors.are (a) sym- N
‘bolic representation of objects, events, and people; (b) -the conception o
that objects continue to exist; and (c). the understanding that words . .
. can express spatial causal temporal relationships between people and
- ‘objects. e 5 ‘ ' S

3. B

.. - For the development of labels and naming, Bricker and Bricker (1973)

- and McLean and Snyder (1977) stressed the importance of understanding
. the function of objects and how to relate to them. It is through ac- .
‘tively. watching, manipulating, and experimenting-with objects that chil-

,,,,,,, ——-—dren-Tearn to attend to both subtle and over properties of change (Nelson,
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1973). Words related to some form of movement are among the first

" vocabulaiy items to be acquired. During the period from 12 -to” 18
months, the child simultaneously learns of the value of objects in
attracting an adult's attention and of the potential of gestures and
‘words to evoke cause-effect relationships. Corrigan (1978) pointed

out a rough relationship between the onset of the child's knowledge
of object permanence at 18 to 24 months and the preponderance of . '

' ‘single word utterances. Also associated with this level of object.
- permanence is the appearance of semantic categories representing re-

currence and nonexistence: (Corrigan, 1978). The most salient factor

" in regard to the-language development of a handicapped infant is that
the cognitive, sensory, or motor impairment impedes the natural evolu-
tion of interpersonal reciprocity. Therefore, if the infant lacks
interest in or physically is limited in observing the environment,
objects will have no meaning and no need exists for establishing a =
causal relationship with another person. The result is that the
infant has -no purpose for developing a reciprocal communication- system.

SUMMARY

" The'subsequent:developmental gaps, that accrue from a mismatch-between.
readiness and opportunity to learn are responsible for the Tack of
~ integration and delayed progress often. inherent in' the handicapped
~dinfant. ‘An understanding of the similarities and differences that can

" be anticipated when a child is handicapped will provide a common ground -

~for:all intervention agents to begin to narrow- the gaps and to synthe-
‘size the child's development.. Our responsibility.as educators is to
facilitate spontaneous learning interactions between the infant and
caregiver by being cognizant 6f (a) the effects a handicap has on the

- infant's social-affective, cognitive, motor, and linguistic potential; |
(b). the parallel and divergent developmental patterns associated with

. specific -handicapped conditions; (c) ways of designing and teaching to

~caregivers alternative strategies for minimizing or preventing the
effects of the handicap; and (d) ways of instructing caregivers to re-
cognize when the infant is ideally ready to acquire information from an.
interaction in'qrder,to optimize.the teachable moment.
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